R RSN OOy

I
Any Further Distmis — . 1t or of the Data
- resenting Fored .

rm—— T RS —
. ments, Foreign CEMa oo™ oreign Divisions
—ERSRERI, £ 001 dinated N —

—ia e B B e o1 Pro0ras, D i e

Smcmas 2

ZPR-1 Memo No. 427 February 18, 1983

ZPh=I=leno==427

DEBG3 026088

To: ZPR-I Distribution (Limited)
From: S.B. Brumbach ~RBB ZPPR-13 Assembly Coordinator
Subject: Detailed Work Plan No. 16: Control Rod Worth Measurements
in ZPPR-13B/1
SBB:dbr
Distribution: Idaho ITlinois
P.I. Amundson L.G. LeSage
S.B. Brumbach E.F. Bennett
S.G. Carpenter Y.I. Chang
P.Jd. Collins H. Henryson II
J.M. Gasidlo F.H. Martens
R.W. Goin R.D. McKnight
G.L. Grasseschi D.C. Wade
H.A. Harper
T.S. Huntsman
R.E. Kaiser
M. Kawashima
J.M. Larson Additional
M.J. Lineberry S. Stewart (GE)
D.W. Maddison P. Choong (GE)
P.B. McCarthy J. Lake ?w)
H.F. McFarlane E. Specht (AI)
D.N. Olsen
J.R. Ross
F.W. Severn
P.L. Schaffer
R.W. Schaefer
K.S. Smith WP-A1
S. Suzuki
DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their

process disclosed, or represents that its use would not infringe privately owned rights. Refer-

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or M ASTER

ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-

mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

——————
B8P BOE. ;




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency
thereof.

DISCLAIMER

Portions of this document may be illegible in electronic image
products. Images are produced from the best available

original document.



ZPPR Assembly 13
Detailed Work Plan No. 16
Control Rod Worth Measurements in ZPPR-13B/1

A1l experiments and/or geometry changes described herein are subject to
safety review and approval by the Reactor Manager. Additional measurements
may be added at his request to satisfy safety or operational requirements.

I. Introduction

The broken-cylindrical-blanket configuration of ZPPR-13, designated
ZPPR—13B/1, will be used to measure the worths of an extensive set of mockup
control rods. Two basic sets of measurements are planned, one in which two-by-
two drawer control rods will be substituted for fuel, and one in which two-by-
three drawer control rods or control rod positions are substituted for fuel.

IT. Reactor Configuration

Measurements will be performed in the ZPPR-13B/1 reference subcritical
configuration modified by moving six detector drawers. These detectors are
moved because they are in areas which will be occupied by control rods some time
during the experiment. Detectors are moved to the nearest location of a similar
drawer type (single-column fuel or double-column fuel). The detector in loca-
tion 162-57 should be moved to 162-58. The detector in location 156-63 should be
moved to 155-63. The detector 1ﬁ location 168-39 should be moved to 169-39. The
detector in location 138-69 should be moved to 137-70. The detector in location
138-33 should be moved to 138-32. The detector in location 243-56 should be
moved to 244-55. A1l 64 detectors should be used.

III. Control Rod Drawers and Control Rod Position Drawers

The control-rod position drawers are filled with sodium cans for their
entire 36-in. length. Control rod drawers are filled with natural B4C plates
for their first 18 in. and are filled with sodium cans from 18 to 36 in. All

control rods and control rod positions occupy both half 1 and half 2.



I1I. Measurement Sequence

Measurements in Steps 2-19 use rod 1ocations shown in Fig. 1. Measure-
ments in Steps 20-30 use rod locations shown in Fig. 2. |

Step 1: Use the SIXTY4 program and a rod'drop to establish the subcriticality
of the reference configuration.

Step 2: Remove fuel drawers from the locations included in CR #6. Replace
the fuel drawers with bokon?containing drawers and measure the sub-
critica1ity of this configuration.

Step 3: Remove fuel drawers from the locations included in CRs 2,3,4,5 and 7.
Replace the fue] drawers with boron-containing drawers and measure the
subcriticality of this configuration.

Step 4: Remove fuel drawers from the locations included in CRs 8,10,12,14,16

~and 18. Replace the fuel drawers with boron-containing drawers and
measure the subcriticality of this configuration. |

Step 5: Remove the boron-containing drawers from rod locations 8,10,12,14,16
and 18 and put back the original fuel drawers. Remove the fuel drawers
from rod locations 20,22,24,26,28 and 30. Replace these fuel drawers
with boron-éontaining drawers and measure the subcriticality of this
configuration. |

Step 6: Remove the boron-containing drawers from rod locations 20,22,24,26,28
and 30 and put back the original fuel drawers. ‘Remove the fuel drawers
from rod locations 21,23,25,27,29 and 31. Replace these fuel drawers
with boron-containing drawers and measure the subcriticality of this
configuration.

Step 7: Remove the boron-containing drawers from rod locations 2,3,4,5,6 and 7
and put back the original fuel dréwers. Measure the subcriticality of

this configuration.
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Step 8: ‘Remove the fuel drawers from rod locations 8,10,12,14,16 and 18,
Replace these fuel drawers with boron-containing drawers and measure
the subcriticality of this configuration.

Step 9: Remove the boron-containing drawers from rod locations 8,10,12,14,
16 and 18 and put back the original fuel drawers. Remove the fuel
drawers from rod locations 22,24,26,28,30 and 31. Replace these
fuel drawers with boron-containing drawers and measure the sub-
criticafity of this configuration.

Step 10: Remove the boron-containing drawers from rod locations 21,23,25,27,
29 and 31 and put back the original fuel drawers. Measure the sub-
criticality of this configuration. |

Step 11: Remove the fuel drawers from rod 1ocations'8,10,12,l4,16 and 18,
Replace these fuel drawers with boron-containing drawers and measure
the subcriticality of this configuration.

Step 12: Remove the boron-containihg drawers from rod locations 20,22,24,26,28
and 30 and put back the original fuel drawers. Measure the sub-
criticality of this configuration.

Step 13: Remove the fuel drawers from rod locations 9,11,13,15,17 and 19.
Replace these fuel drawers with boron-containing drawers and measure
the sub-criticality of this configuration.

Step 14: Remove the boron-containing drawers from rod locations 8,10,12,14,
16 and 18 and put back the original fuel drawers. Measure the sub-
criticality of this configuration.

Step 15: Remove the boron-containing drawers from rod locations 9,11,13,15,17
and 19 and put back the original fuel drawers. Remove the fuel
drawers from rod location 16. Repiacevthese fuel drawers with boron-

containing drawers and measure the subcriticality of this configuration.
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4
Remove the boron-containing drawers from rod location 16 and put back
the original fuel drawers. Rembve the fuel drawers from rod location
28.  Replace these fuel drawers with boron-containing drawers and
measure the subcriticality of this configuration.

Remove the boron-containing drawers from rod location 28 and put back

the original fuel drawers. Remove the fuel drawers from rod location

25. Replace these fuel drawers with boron-containing drawers and
measure the subcriticality of this configuration.

Remove the boron-containing drawers from rod location 25 and put back
the original fuel drawers. Remove the fuel drawers from rod location
22. Replace these fuel drawers with boron-containing drawers and
measure the subcriticality of this configuration.

Remove the boron-containing draWers from rod location 22 and put back
the original fuel drawers. Remove the fuel drawers from rod location
31. Replace these fuel dréwers with boron-containing drawers and
measure the subcriticality of this configuration.

Remove the boron-containing drawers from rod 1ocation 31 and‘putvback
the original fuel drawers. Remove the fuel drawers from rod location
16I. Replace these fuel drawers with sodium-containing drawers énd
measure the subcriticality of this configuration.

Remove the fuel drawers from rod locations 81,101,121,141 and 18I.
Replace these fuel drawers with sodium-containing drawers and measure
the subcriticality of this configuration.

Remove the sodium-containing drawers from rod;Tocations 81,101,121,141,

161 and 18I. Replace these sodium-containing drawers with boron-con-

taining drawers and measure the subcriticality of this configuration.
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5 .
Remove the boron-containing drawers from rod locations 8I,101,121,141
and 18I and put back the original fuel drawers. Measure the sub-
criticality of this configuration.
Remove the boron-containing drawers from rod location 161 and put back
the original fuel drawers. Remove the fuel drawer§ from rod locations
8,10,12,14,16 and 18 (2 x 3 drawers). Replace these fuel drawers With
sodium~-containing drawers and measure the subcriticality of this con-
figuration.
Remove the sodium-containing drawers from rod locations 8,10,12,14,16
and 18 (2 x 3 drawers) and replace with boron-containing drawers and
measure the subcriticality of this configuration.
Remove the boron-containing drawers from rod locations 8,10,12,14,16
and 18 and put back the original fuel drawers. Remove the fuel drawers
from rod location 160 and replace these fuel drawers with sodium-
containing drawers and measure the subcriticality of this configuration.
Remove the fuel drawers from rod locations 8%,100,120,140 and 180.
Replace these fuel drawers with sodium-containing drawers and measure
the subcriticality of this configuration.
Remove the sodium-containing drawers from rod 1ocatiohs 80,100,120,140,
1690 and 180. Replace these sodium-containing drawers with boron-
containing drawers and measure the subcriticality of this configuration.
Remove the boron-containing drawers from rod locations 8@,10¢,12$,14®
and 180 and put back the original fuel drawers. Measure the sub-
criticality of this configuration.
Remove the boron-containing drawers from rod location 160 and put back the
original fuel drawers. Measure the subcriticality of this reference

configuration with both the SIXTY4 program and with a rod drop.



IV. Measurement Methods

A11 subcriticality measurements will be made using the subcritical source

multiplication method calibrated by a rod drop. A1l measurements will be made

with all shim rods, and PSRs 30 and 31 fully withdrawn. Wait 10 min after achiev-

ing stable power before acquiring data. Count statistics should be within + 1%,

but count times should not exceed 30 min.
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Fig. 1. Two-by-two~drawer—-control rod locations in the broken cylindrical
blanket configuration of ZPPR-13B.
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Fig. 2.

Three-by~two-drawer-control rod locations in the broken
cylindrical blanket configuration of ZPPR-13B.
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